What is a systematic review?
A summary of studies addressing a clearly formulated question that uses systematic and explicit methods to identify, select, and critically appraise the relevant research, and to collect and analyse data from the included studies SUPPORT was an international project to support the use of policy relevant reviews and trials to inform decisions about maternal and child health in lowand middle-income countries, funded by the European Commission (FP6) and the Canadian Institutes of Health Research. 
Glossary of terms used in this report

Background
Antibiotic usage in hospitals is increasing and over a third of prescriptions are not compliant with evidence-based guidelines. One of the consequences, besides worse patient outcomes, is antimicrobial resistance which is considered a major public health problem in terms of health outcomes and costs. This review assessed the effects of professional interventions in antibiotic stewardship for hospital inpatients.
'Antibiotic stewardship' is used to capture the twin aims of ensuring effective treatment of patients with infection and minimizing collateral damage from antimicrobial use through appropriate antibiotic prescribing. The interventions were classified as: persuasive (dissemination of educational materials in printed form or via educational meetings reminders, audit and feedback, educational outreach); restrictive (financial and healthcare system changes as compulsory order form, expert approval, removing restricted antibiotics from drug cupboards, changing of prescription by reviewers); and structural (new technology for laboratory testing or computerized decision support).
How this summary was prepared
After searching widely for systematic reviews that can help inform decisions about health systems, we have selected ones that provide information that is relevant to lowincome countries. The methods used to assess the reliability of the review and to make judgements about its relevance are described here: www.supportsummaries.org/howsupport-summaries-are-prepared/
Knowing what's not known is important
A reliable review might not find any studies from low-income countries or might not find any well-designed studies. Although that is disappointing, it is important to know what is not known as well as what is known.
A lack of evidence does not mean a lack of effects. It means the effects are uncertain. When there is a lack of evidence, consideration should be given to monitoring and evaluating the effects of the intervention, if it is used.
About the systematic review underlying this summary
Review objective: To assess the effectiveness of professional interventions that, alone or in combination, are effective in antibiotic stewardship for hospital inpatients.
Types of What the review authors searched for What the review authors found
Study designs & Interventions
Randomised trials, non-randomised trials, controlled before-after studies and interrupted time series studies of interventions directed to antibiotic stewardship 89 included studies (95 interventions): 25 randomised trials, 3 non-randomised trials, 5 controlled before-after studies, and 56 interrupted time series studies. 84% of the interventions targeted the antibiotic prescribed and the remaining 16% aimed to change exposure of patients to antibiotics by targeting the decision to treat or the duration of treatment.
Participants
Healthcare professionals who prescribe antibiotics to hospital inpatients Interventions were delivered by multidisciplinary teams (39%), specialist physicians in infectious diseases or microbiology (33%), pharmacists (20%), and department physicians (8%).
Settings
Hospital settings worldwide USA (48), UK (12), Netherlands (6), Canada (4), Switzerland (3), Australia (3), Thailand (2), Colombia (2), France (2), Germany (2), Spain (2), Israel (2), Austria (1), Belgium (1), Brazil (1), Hong Kong (1), Italy (1), Norway (1), and Sweden (1) Outcomes Antibiotic prescribing process measures (decision to treat, choice of drug, dose, route or duration of treatment); clinical outcome measures (mortality, length of hospital stay); microbial outcome measure (colonization or infection with clostridium difficile or antibiotic-resistant bacteria)
Appropriate prescribing of antibiotics, microbial outcomes, patient outcomes (mortality), length of stay, readmissions
Date of most recent search: February 2009
Limitations: This is a well-conducted systematic review with only minor limitations. 
Summary of findings
89 studies were included. Of the 95 interventions reported in these studies, 79 aimed to decrease excessive antibiotic use, 11 aimed to increase effective treatment and 5 aimed to reduce inappropriate antibiotic use but did not distinguish between excessive and ineffective use.
1) Restrictive versus persuasive interventions to improve antibiotic prescribing
Appropriate prescribing of antibiotics was assessed by 53 indirect comparisons from 40 studies and microbial outcomes by 20 indirect comparisons from 14 studies. 
Restrictive versus persuasive interventions to improve antibiotic prescribing
2) Interventions intended to decrease unnecessary antibiotic prescribing
Mortality was assessed by 11 comparisons from 11 studies; length of stay by six comparisons from six studies and readmissions by five comparisons from five studies.
 Interventions intended to decrease unnecessary antibiotic prescribing probably lead to little or no difference in allcause mortality. The certainty of this evidence is moderate.
 It is uncertain whether interventions intended to decrease unnecessary antibiotic prescribing affect the length of stay or readmissions. The certainty of this evidence is very low. 
Interventions intended to decrease unnecessary antibiotic prescribing
3) Interventions intended to increase effective antibiotic prescribing for pneumonia
Mortality was assessed by four comparisons from four studies.
 Interventions intended to increase effective antibiotic prescribing for pneumonia may decrease mortality. The certainty of this evidence is low. 
Interventions intended to increase effective antibiotic prescribing for pneumonia
ECONOMIC CONSIDERATIONS
 Limited data showed that savings exceeded the cost of the intervention in 8 out of 10 studies.
 Scaling up many of the interventions will require resources, that should be considered.  Local costing should be undertaken, particularly in settings differing from the original investigations.
MONITORING & EVALUATION
 There is evidence that interventions to improve antibiotic prescribing for pneumonia may decrease mortality. No clear evidence of benefit and safety was found for other outcomes.
 Future studies should provide information about the resources required for development, dissemination and implementation of guidelines and other relevant interventions.  Larger and more rigorous studies to determine the effectiveness, safety and cost-effectiveness of interventions are needed, particularly in resource-poor settings. *Judgements made by the authors of this summary, not necessarily those of the review authors, based on the findings of the review and consultation with researchers and policymakers in low-income countries. For additional details about how these judgements were made see: www.supportsummaries.org/methods
